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METHOD, APPARATUS AND COMPUTER
PROGRAM PRODUCT FOR PROVIDING
ROUTE GUIDANCE TO MULTIPLE POINTS
OF INTEREST

TECHNOLOGICAL FIELD

An example embodiment of the present invention relates
generally to providing navigation assistance in the form of
route guidance, and more particularly, to a method, appara-
tus and computer program product for providing a route
guidance to a plurality of points of interest.

BACKGROUND

Maps have been used for centuries for providing route
geometry and geographical information, while routes have
conventionally been planned by hand along paths defined by
the maps. Conventional paper maps including static 1images
of roadways and geographic features from a snapshot 1n
history have given way to digital maps presented on com-
puters and mobile devices, and navigation has been
enhanced through the use of graphical user interfaces.

Digital maps and navigation can provide dynamic route
guidance to users as they travel along a route. Further,
dynamic map attributes such as route tratlic, route condi-
tions, and other dynamic map-related information may be
provided to enhance the digital maps and facilitate naviga-
tion. Navigation systems providing route guidance including,
dynamic route planning has conventionally been performed
from an origin to a destination, and possibly a waypoint.
However, such route guidance relies on establishment of a
destination. A user may not know exactly where they want
to go, and may require some form of assistance 1n deciding
where to go.

BRIEF SUMMARY

A method, apparatus, and computer program product are
therefore provided for providing a navigation user intertace
including route guidance to a plurality of points of interest.
A map services provider system may include a memory
configured to store map data and point of interest informa-
tion associated with a plurality of points of interest. The
system may also iclude processing circuitry configured to:
recelve an indication of a location; receive an indication of
a category of points of interest; identily a plurality of points
ol interest associated with the category; generate point of
interest specific routes from the location to each of the
plurality of points of interest; identily portions of the point
ol 1nterest specific routes that are common to more than one
point of interest; generate a plurality of consolidated routes,
where multiple points of interest are located along at least
one of the plurality of consolidated routes; and provide for
presentation of the plurality of consolidated routes. Each of
the plurality of consolidated routes may be visually distin-
guished based, at least 1n part, on the number of points of
interest of the plurality of points of interest that are located
along the respective consolidated route.

The visual distinction may include at least one of: line
weight of a line representing the respective consolidated
route; line opacity of a line representing the respective
consolidated route, line color of a line representing the
respective consolidated route; or numerical 1dentification of
the respective consolidated route. The plurality of consoli-
dated routes may be distinguished based, at least in part, on
the number of points of interest of the plurality of points of
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interest that are located along the respective consolidated
route, and a weight afforded the points of interest that are
located along the respective consolidated route. The weight
allorded to the points of interest may be generated according
to at least one of: relevance of the respective point of interest
to the category of points of interest; popularity of the
respective point of interest; user-reviews of the respective
point of interest; or user preferences associated with prop-
erties of the respective point of interest.

According to some embodiments, the processing circuitry
configured to generate a plurality of consolidated routes may
include processing circuitry configured to: identily common
segments ol point of 1nterest specific routes that are shared
by two or more point of interest specific routes; and generate
a consolidated route including the common segments of at
least two point of interest specific routes. The process
circuitry configured to generate a plurality of consolidated
routes may include processing circuitry configured to: clus-
ter points of interest according to a spatial clustering algo-
rithm to form at least one cluster of at least two points of
interest; and generate a consolidated route from the location
to the at least one cluster of at least two points of interest,
where the consolidated route includes a first segment to a
first of the at least two points of interest of the at least one
cluster, and a second segment between the first of the at least
two points of interest and a second of the at least two points
of interest. The processing circuitry may further be config-
ured to provide for navigation assistance from the location
along a first consolidated route of the plurality of consoli-
dated routes, where the navigation assistance includes pro-
viding a user traveling along the first consolidated route with
at least two options for reaching at least two respective
points of interest along the first route.

An apparatus may be provided including at least one
processor and at least one non-transitory memory including
computer program code instructions. The computer program
code 1nstructions may be configured to, when executed,
cause the apparatus to at least: receive an indication of a
location; receive an indication of a category of points of
interest; 1dentify a plurality of points of interest associated
with the category; generate point of 1nterest specific routes
from the location to each of the plurality of points of interest;
identify portions of the point of iterest specific routes that
are common to more than one point of interest; generate a
plurality of consolidated routes, where multiple points of
interest are located along at least one of the plurality of
consolidated routes; and provide for presentation of the
plurality of consolidated routes, where each of the plurality
of consolidated routes 1s distinguished based, at least 1n part,
on the number of points of interest that are located along the
respective consolidated route.

According to some embodiments, the plurality of con-
solidated routes are visually distinguished by at least one of:
line weight of a line representing the respective consolidated
route; line opacity of a line representing the respective
consolidated route; line color of a line representing the
respective consolidated route; or numerical 1dentification of
the respective consolidated routes. Each of the plurality of
routes may be visually distinguished based at least 1n part on
the number of points of interest of the plurality of points of
interest that are located along the respective consolidated
route, and a weight aflorded to the points of interest that are
located along the respective consolidated route. The weight
allorded to the points of interest may be generated according
to at least one of: relevance of the respective point of interest
to the category of points of interest; popularity of the
respective point of interest; user-reviews of the respective
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point ol interest; or user preferences associated with the
properties of the respective point of interest.

According to some embodiments, causing the apparatus
to generate a plurality of consolidated routes may include
causing the apparatus to: identily common segments of point
ol interest specific routes that are shared by two or more
point of interest specific routes; and generate a consolidated
route including the common segments of at least two point
ol interest specific routes. Causing the apparatus to generate
a plurality of consolidated routes may include causing the
apparatus to: cluster points of interest according to a spatial
clustering algorithm to form at least one cluster of at least
two points of interest; and generate a consolidated route
from the location to at least one cluster of at least two points
ol interest, where the consolidated route comprises a first
segment to a first of the at least two points of interest of the
at least one cluster, and a second segment between the first
of the at least two points of interest and a second of the at
least two points of mterest. The apparatus may optionally be
configured to provide for navigation assistance from the
location along a first consolidated route of the plurality of
routes, where the navigation assistance comprises providing,
a user traveling along the first consolidated route with at
least two options for reaching at least two respective points
of interest along the first route.

Embodiments of the present invention may provide a
computer program product including at least one non-
transitory computer-readable storage medium having com-
puter-executable program code instructions stored therein.
The computer-executable program code mnstructions includ-
ing program code mstructions to: receive an mdication of a
location; receive an indication of a category ol points of
interest; 1dentily a plurality of points of interest associated
with the category; generate point of interest specific routes
from the location to each of the plurality of points of interest;
identify portions of the point of interest specific routes that
are common to more than one point of interest; generate a
plurality of consolidated routes, where multiple points of
interest are located along at least one of the plurality of
consolidated routes; and provide for presentation of the
plurality of consolidated routes, where each of the plurality
of consolidated routes 1s distinguished based, at least in part,
on the number of points of interest of the plurality of points
ol interest that are located along the respective consolidated
route.

The plurality of consolidated routes may be distinguished
visually by at least one of: line weight of a line representing,
the respective consolidated route; line opacity of a line
representing the respective consolidated route; line color of
a line representing the respective consolidated route; or
numerical identification of the respective consolidated route.
Each of the consolidated routes may be distinguished based,
at least 1n part, on the number of points of interest of the
plurality of points of interest that are located along the
respective consolidated route, and a weight aflorded to the
points of interest that are located along the respective route.
The weight afforded to the points of interest are generated
according to at least one of: relevance of the respective point
ol interest to the category of points of interest; popularity of
the respective point of interest; user-reviews of the respec-
tive point ol interest; or user preferences associated with
properties ol the respective point of interest.

According to some embodiments, the program code
instructions to generate a plurality of consolidated routes
may include program code instructions configured to: 1den-
tify common segments of point of interest specific routes
that are shared by two or more point of interest specific
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routes; and generate a consolidated route including the
common segments of at least two point of interest specific
routes. The program code mstructions to generate a plurality
ol consolidated routes may include program code instruc-
tions to: cluster points of interest according to a spatial
clustering algorithm to form at least one cluster of at least
two points of interest; and generate a consolidated route
from the location to the at least one cluster of at least two
points ol interest, where the consolidated route includes a
first segment to a first of the at least two points of interest of
the at least one cluster and a second segment between the
first of the at least two points of interest and a second of the
at least two points of interest. According to some embodi-
ments, the computer program product may optionally
include program code instructions to provide for navigation
assistance from the location along the first consolidated
route of the plurality of consolidated routes, where the
navigation assistance includes providing a user traveling
along the first consolidated route with at least two options
for reaching at least two respective points of interest along
the first consolidated route.

Embodiments of the present invention may provide a
method including: receiving an indication of a location;
receiving an indication of a category of points of interest;
identifying a plurality of points of interest associated with
the category; generating point of interest specific routes
from the location to each of the plurality of points of interest;
identifving portions of the point of interest specific routes
that are common to more than one point of interest; gener-
ating a plurality of consolidated routes, where multiple
points of interest are located along at least one of the
plurality of consolidated routes; and providing for presen-
tation of the plurality of consolidated routes, where each of
the plurality of consolidated routes 1s distinguished, based at
least 1 part, on the number of points of interest that are
located along the respective consolidated route.

According to some embodiments, the plurality of con-
solidated routes are distinguished by at least one of: line
weight of a line representing the respective consolidated
route; line opacity of a line representing the respective
consolidated route; line color of a line representing the
respective consolidated route; or numerical 1dentification of
the respective consolidated route. Each of the plurality of
consolidated routes may be distinguished based, at least 1n
part on the number of points of interest of the plurality of
points of 1interest that are located along the respective
consolidated route, and a weight alforded to the points of
interest that are located along the respective consolidated
route. The weight atlorded to the points of interest are
generated according to at least one of: relevance of the
respective point of interest to the category of points of
interest; popularity of the respective point of interest; user-
reviews of the respective point of interest; or user prefer-
ences associated with properties of the respective point of
interest.

Generating a plurality of consolidated routes according to
some embodiments includes: 1dentifying common segments
ol point of interest specific routes that are shared by two or
more point of interest specific routes; and generating a
consolidated route including the common segments of at
least two point of interest specific routes. Generating a
plurality of consolidated routes may optionally include:
clustering points of interest according to a spatial clustering
algorithm to form at least one cluster of at least two points
of interest; and generating a consolidated route from the
location to at least one cluster of at least two points of
interest, where the consolidated route includes a first seg-
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ment to a first of the at least two points of interest of the at
least one cluster and a second segment between the first of
the at least two points of interest and a second of the at least
two points of interest.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus described certain example embodiments of
the present invention in general terms, reference will here-
inafter be made to the accompanying drawings which are not
necessarily drawn to scale, and wherein:

FIG. 1 1s a block diagram of an apparatus according to an
example embodiment of the present invention;

FIG. 2 1s a block diagram of a system of implementing
route guidance on a navigation system according to an
example embodiment of the present invention;

FIG. 3 1s an example user interface for route guidance in
a navigation system according to an example embodiment of
the present invention;

FIG. 4 1s another example user interface for route guid-
ance 1n a navigation system including presentation of a
plurality of points of interest according to an example
embodiment of the present invention;

FIG. 5 1s an example of a plurality of point of interest
specific routes to each of the points of interest presented on
a map of a navigation system user interface according to an
example embodiment of the present invention.

FIG. 6 1s an example of two consolidated routes generated
from the plurality of point of interest specific routes of FIG.
5 according to an example embodiment of the present
invention;

FI1G. 7 1illustrates clustering of points of interest to form
consolidated routes according to an example embodiment of
the present invention;

FIG. 8 depicts a plurality of consolidated routes emanat-
ing from a user’s location according to an example embodi-
ment of the present mnvention;

FIG. 9 depicts the plurality of consolidated routes once
one ol the routes has been selected, either actively or
passively, by a user according to an example embodiment of
the present invention;

FIG. 10 illustrates an enlarged view of a user traveling
along a selected consolidated route according to an example
embodiment of the present ivention;

FIG. 11 illustrates a decision point being reached along
the consolidated route of FIG. 10 according to an example
embodiment of the present invention; and

FIG. 12 15 a flowchart illustrating a method of generating
a consolidated route for reaching a plurality of points of
interest according to an example embodiment of the present
invention.

DETAILED DESCRIPTION

Some embodiments of the present invention will now be
described more fully heremnafter with reference to the
accompanying drawings, in which some, but not all,
embodiments of the invention are shown. Indeed, various
embodiments of the mvention may be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will satisiy applicable legal
requirements. Like reference numerals refer to like elements
throughout. As used herein, the terms “data,” “content,”
“information,” and similar terms may be used interchange-
ably to refer to data capable of being transmitted, received
and/or stored 1n accordance with embodiments of the present
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invention. Thus, use of any such terms should not be taken
to limit the spirit and scope of embodiments of the present
invention.

Additionally, as used herein, the term ‘circuitry’ refers to
(a) hardware-only circuit implementations (e.g., implemen-
tations 1n analog circuitry and/or digital circuitry); (b) com-
binations of circuits and computer program product(s) com-
prising software and/or firmware instructions stored on one
or more computer readable memories that work together to
cause an apparatus to perform one or more functions
described herein; and (¢) circuits, such as, for example, a
microprocessor(s) or a portion of a microprocessor(s), that
require software or firmware for operation even 1f the
soltware or firmware 1s not physically present. This defini-
tion of ‘circuitry’ applies to all uses of this term herein,
including 1n any claims. As a further example, as used
herein, the term ‘circuitry’ also 1includes an implementation
comprising one or more processors and/or portion(s) thereof
and accompanying software and/or firmware. As another
example, the term ‘circuitry’ as used herein also includes, for
example, a baseband integrated circuit or applications pro-
cessor mtegrated circuit for a mobile phone or a similar
integrated circuit in a server, a cellular network device, other
network device, and/or other computing device.

As defined herein, a “computer-readable storage
medium,” which refers to a physical storage medium (e.g.,
volatile or non-volatile memory device), may be differenti-
ated from a “computer-readable transmission medium,”
which refers to an electromagnetic signal.

A method, apparatus and computer program product are
provided 1n accordance with an example embodiment of the
present invention for providing a navigation system user
interface. In this regard, a user interface of a device, such a
mobile device or a device aflixed to a vehicle, such as to a
dashboard or the like, may provide navigation assistance to
a user. The navigation assistance may provide route guid-
ance from an origin to a plurality of points of interest. The
route guidance may provide a current location and informa-
tion to assist the user, such as turn-by-turn directions from
the current location to one or more of the plurality of points
ol interest.

As described herein, embodiments of the claims may
provide a mechanism for enabling a user to encounter a
plurality of points of interest while providing an optimal
route to maximize the user’s exposure to the points of
interest. Conventionally, a user provides a location and
requests a set of points of interest, possibly belonging to a
given category, proximate that location. A user may select
one of these points of interest as a destination for which a
route may be created. However, 1n some cases, a user may
not want to go directly to a single, specific point of interest,
and may wish to visit several points of interest proximate the
location. For example, a user visiting Chicago, instead of
going directly to a particular restaurant, may want to visit
several restaurants before deciding where to eat. The user
may want to view the ambiance, crowd level, special menu
items, etc., before committing to a single restaurant. Simi-
larly, 11 a tourist 1s visiting Rome, Italy, and they want to see
historical monuments, statues, and the like, they may not
wish to visit only one, but they may want to see as many as
possible within their given time frame. In both cases, the
user may be interested 1n having a visual navigation output
that indicates which directions or which route 1s better to
take to maximize the user’s exposure to the various points of
interest that meet the user’s criteria (e.g., restaurants or
historical monuments).
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Embodiments described herein solve this 1ssue using a
visualization and navigation technique to display a set of
points of interest and routes that lead to them, including
routes that lead to pluralities of points of interest. An
algorithm to generate the routes may be used to find com-
mon segments of routes to each point of interest and
aggregating the individual routes 1nto a route that encounters
several points of interest. A user may choose a route that
reaches a high number of points of interest with the minimal
amount of diverting from the route along “branches” or parts
of the route that deviate toward one or more points of
interest not on the primary route. Embodiments described
herein provide a navigation experience to support the pres-
ence of multiple destinations and guides a user to a plurality
of those destinations using an eflicient route.

FIG. 1 1s a schematic diagram of an example apparatus
configured for performing any of the operations described
herein. Apparatus 20 1s an example embodiment that may be
embodied by or associated with any of a variety of com-
puting devices that include or are otherwise associated with
a device configured for providing a navigation system user
interface. For example, the computing device may be a
mobile terminal, such as a personal digital assistant (PDA),
mobile telephone, smart phone, personal navigation device,
smart watch, tablet computer, camera or any combination of
the aforementioned and other types of voice and text com-
munications systems. Optionally, the computing device may
be a fixed computing device, such as a built-in vehicular
navigation device, assisted driving device, or the like.

Optionally, the apparatus may be embodied by or asso-
ciated with a plurality of computing devices that are 1n
communication with or otherwise networked with one
another such that the various functions performed by the
apparatus may be divided between the plurality of comput-
ing devices that operate 1n collaboration with one another.

The apparatus 20 may be equipped with any number of
sensors 21, such as a global positioning system (GPS),
accelerometer, and/or gyroscope. Any of the sensors may be
used to sense information regarding the movement, posi-
tioming, or orientation of the device for use in navigation
assistance, as described herein according to example
embodiments. In some example embodiments, such sensors
may be implemented 1n a vehicle or other remote apparatus,
and the information detected may be transmitted to the
apparatus 20, such as by near field communication (NFC)
including, but not limited to, Bluetooth™ communication,
or the like.

The apparatus 20 may include, be associated with, or may
otherwise be in communication with a communication inter-
tace 22, processor 24, a memory device 26 and a user
interface 28. In some embodiments, the processor (and/or
co-processors or any other processing circuitry assisting or
otherwise associated with the processor) may be in commu-
nication with the memory device via a bus for passing
information among components of the apparatus. The
memory device may be non-transitory and may include, for
example, one or more volatile and/or non-volatile memories.
In other words, for example, the memory device may be an
clectronic storage device (for example, a computer readable
storage medium) comprising gates configured to store data
(for example, bits) that may be retrievable by a machine (for
example, a computing device like the processor). The
memory device may be configured to store information,
data, content, applications, instructions, or the like {for
enabling the apparatus to carry out various functions in
accordance with an example embodiment of the present
invention. For example, the memory device could be con-
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figured to builer mput data for processing by the processor.
Additionally or alternatively, the memory device could be
configured to store mstructions for execution by the proces-
SOF.

The processor 24 may be embodied in a number of
different ways. For example, the processor may be embodied
as one or more of various hardware processing means such
as a coprocessor, a microprocessor, a controller, a digital
signal processor (DSP), a processing element with or with-
out an accompanying DSP, or various other processing
circuitry including integrated circuits such as, for example,
an ASIC (application specific integrated circuit), an FPGA
(ield programmable gate array), a microcontroller unit
(MCU), a hardware accelerator, a special-purpose computer
chip, or the like. As such, in some embodiments, the
processor may include one or more processing cores con-
figured to perform independently. A multi-core processor
may enable multiprocessing within a single physical pack-
age. Additionally or alternatively, the processor may include
one or more processors configured 1n tandem via the bus to
enable independent execution of instructions, pipelining
and/or multithreading.

In an example embodiment, the processor 24 may be
configured to execute instructions stored in the memory
device 26 or otherwise accessible to the processor. Alterna-
tively or additionally, the processor may be configured to
execute hard coded functionality. As such, whether config-
ured by hardware or software methods, or by a combination
thereof, the processor may represent an entity (for example,
physically embodied 1n circuitry) capable of performing
operations according to an embodiment of the present inven-
tion while configured accordingly. Thus, for example, when
the processor 1s embodied as an ASIC, FPGA or the like, the
processor may be specifically configured hardware for con-
ducting the operations described herein. Alternatively, as
another example, when the processor 1s embodied as an
executor of software instructions, the instructions may spe-
cifically configure the processor to perform the algorithms
and/or operations described herein when the instructions are
executed. However, 1n some cases, the processor may be a
processor of a specific device (for example, the computing
device) configured to employ an embodiment of the present
invention by further configuration of the processor by
instructions for performing the algorithms and/or operations
described herein. The processor may include, among other
things, a clock, an anthmetic logic unit (ALU) and logic
gates configured to support operation of the processor.

The apparatus 20 of an example embodiment may also
include or otherwise be in communication with a user
interface 28. The user interface may include a touch screen
display, a speaker, physical buttons, and/or other iput/
output mechanisms. In an example embodiment, the pro-
cessor 24 may comprise user interface circuitry configured
to control at least some functions of one or more input/
output mechanisms. The processor and/or user interface
circuitry comprising the processor may be configured to
control one or more functions of one or more input/output
mechanisms through computer program instructions (for
example, software and/or firmware) stored on a memory
accessible to the processor (for example, memory device 24,
and/or the like). In this regard, the apparatus 20 may
interpret positioning data collected by 1ts sensors and pro-
vide a destination preview including visual and audio feed-
back, to a user, for example.

The apparatus 20 of an example embodiment may also
optionally include a communication interface 22 that may be
any means such as a device or circuitry embodied 1n either
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hardware or a combination of hardware and software that 1s
configured to receive and/or transmit data from/to other
clectronic devices in communication with the apparatus,
such as by NFC, described above. Additionally or alterna-
tively, the communication interface 22 may be configured to
communicate over Global System for Mobile Communica-
tions (GSM), such as but not limited to Long Term Evolution
(LTE). In this regard, the communication interface 22 may
include, for example, an antenna (or multiple antennas) and
supporting hardware and/or software for enabling commu-
nications with a wireless communication network. Addition-
ally or alternatively, the communication interface 22 may
include the circuitry for interacting with the antenna(s) to
cause transmission of signals via the antenna(s) or to handle
receipt of signals received via the antenna(s). In some
environments, the communication interface 22 may alterna-
tively or also support wired communication may alterna-
tively support vehicle to vehicle or vehicle to infrastructure
wireless links.

The apparatus 20 may support a mapping application so
as to present maps or otherwise provide navigation assis-
tance. In order to support a mapping application, the com-
puting device may include or otherwise be 1n communica-
tion with a geographic database, such as may be stored in
memory 26. For example, the geographic database includes
node data records, road segment or link data records, point
ol interest (POI) data records, and other data records. More,
tewer or different data records can be provided. In one
embodiment, the other data records include cartographic
data records, routing data, and maneuver data. One or more
portions, components, areas, layers, features, text, and/or
symbols of the POI or event data can be stored in, linked to,
and/or associated with one or more of these data records. For
example, one or more portions of the POI, event data, or
recorded route information can be matched with respective
map or geographic records via position or GPS data asso-
ciations (such as using known or future map matching or
geo-coding techniques), for example. Furthermore, other
positioning technology may be used, such as electronic
horizon sensors, radar, lidar, ultrasonic and/or infrared sen-
SOIS.

In example embodiments, a navigation system user inter-
face may be provided to provide route guidance from an
origin, along a route to a plurality of destinations or points
of interest. Navigation systems may receive an indication of
an origin, which may include a current location of a device
on which the navigation system i1s operating (e.g., an 1n-
vehicle navigation system or a mobile device, for example)
or a separate location specified by the user, and an indication
of a category of point of interest that the user is interested 1n
proximate the location specified. In response to recerving the
location and the point of interest category, a plurality of
points of interest may be 1dentified. Routes from the location
to each of the plurality of points of interest may be calcu-
lated based upon available roadways, walkways, etc. These
routes may be used, in an algorithm, for example, to
generate one or more consolidated routes that encounter two
or more of the points of interest. Said differently, two or
more of the points of interest may be found along a con-
solidated route.

A map service provider database may be used to provide
route guidance to a navigation system and may be used to
consolidate routes to different points of interest. FIG. 2
illustrates a communication diagram of an example embodi-
ment of a system for implementing example embodiments
described herein. The illustrated embodiment of FIG. 2
includes a mobile device 104, which may be, for example,
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the apparatus 20 of FIG. 2, such as a mobile phone, an
in-vehicle navigation system, or the like, and a map data
service provider or cloud service 108. Each of the mobile
device 104 and map data service provider 108 may be 1n
communication with at least one of the other elements
illustrated in FIG. 2 via a network 112, which may be any
form of wireless or partially wireless network as will be
described further below. Additional, different, or fewer com-
ponents may be provided. For example, many mobile
devices 104 may connect with the network 112. The map
data service provider 108 may be cloud-based services
and/or may operate via a hosting server that receives,
processes, and provides data to other elements of the system.

The map data service provider may include a map data-
base 110 that may include node data, road segment data or
link data, point of interest (POI) data, trathic data or the like.
The map database 110 may also include cartographic data,
routing data, and/or maneuvering data. According to some
example embodiments, the road segment data records may
be links or segments representing roads, streets, or paths, as
may be used 1n calculating a route or recorded route infor-
mation for determination of one or more personalized
routes. The node data may be end points corresponding to
the respective links or segments of road segment data. The
road link data and the node data may represent a road
network, such as used by wvehicles, cars, trucks, buses,
motorcycles, and/or other entities. Optionally, the map data-
base 110 may contain path segment and node data records or
other data that may represent pedestrian paths or areas 1n
addition to or instead of the vehicle road record data, for
example. The road/link segments and nodes can be associ-
ated with attributes, such as geographic coordinates, street
names, address ranges, speed limits, turn restrictions at
intersections, and other navigation related attributes, as well
as points ol interest.

The map database may include a database of points of
interest and information associated with each point of inter-
est. Information associated with each point of interest may
include one or more categories for the point of interest, such
as Tueling stations, hotels, restaurants, museums, stadiums,
oflices, auto repair shops, buildings, stores, parks, etc.
Information regarding each point of interest may further
include sub-categories, such as restaurant type (e.g., pizza,
Asian fusion, Italian, etc.). The database may also include or
have access to attributes for various points of interest, such
as a database of user-reviews, price point ol services/
products provided, hours of operation, populanty, efc.
According to some embodiments, certain points of interest
may be promoted or sponsored through advertising 1n order
to influence the ranking of the point of interest on a list of
points of interest that are presented to a user. The map
database 110 can include data about the POIs and their
respective locations 1n the point of interest records. The map
database 110 may include data about places, such as cities,
towns, or other communities, and other geographic features
such as bodies of water, mountain ranges, etc. Such place or
feature data can be part of the point of interest data or can
be associated with points of 1nterest or point of interest data
records (such as a data point used for displaying or repre-
senting a position of a city). In addition, the map database
110 can include event data (e.g., trathic incidents, construc-
tion activities, scheduled events, unscheduled events, etc.)
associated with the point of interest data records or other
records of the map database 110.

The map database 110 may be maintained by a content
provider e.g., the map data service provider and may be
accessed, for example, by the content or service provider
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processing server 102. By way of example, the map data
service provider can collect geographic data and dynamic
data to generate and enhance the map database 110 and
dynamic data such as trailic-related data contained therein.
There can be different ways used by the map developer to
collect data. These ways can include obtaining data from
other sources, such as municipalities or respective geo-
graphic authorities, such as via global mnformation system
databases. In addition, the map developer can employ field
personnel to travel by vehicle along roads throughout the
geographic region to observe features and/or record infor-
mation about them, for example. Also, remote sensing, such
as aerial or satellite photography and/or LIDAR, can be used
to generate map geometries directly or through machine
learning as described herein. However, the most ubiquitous
form of data that may be available 1s vehicle data provided
by vehicles, such as mobile device 104, as they travel the
roads throughout a region.

The map database 110 may be a master map database
stored 1n a format that facilitates updates, maintenance, and
development. For example, the master map database or data
in the master map database can be in an Oracle spatial
format or other spatial format, such as for development or
production purposes. The Oracle spatial format or develop-
ment/production database can be compiled into a delivery
format, such as a geographic data files (GDF) format. The
data 1n the production and/or delivery formats can be
compiled or further compiled to form geographic database
products or databases, which can be used 1 end user
navigation devices or systems.

For example, geographic data may be compiled (such as
into a platform specification format (PSF) format) to orga-
nize and/or configure the data for performing navigation-
related functions and/or services, such as route calculation,
route guidance, map display, speed calculation, distance and
travel time functions, and other functions, by a navigation
device, such as by a vehicle represented by mobile device
104, for example. The navigation-related functions can
correspond to vehicle navigation, pedestrian navigation, or
other types of navigation. While example embodiments
described herein generally relate to vehicular travel along
roads, example embodiments may be implemented for
pedestrian travel along walkways, bicycle travel along bike
paths, boat travel along maritime navigational routes, eftc.
The compilation to produce the end user databases can be
performed by a party or entity separate from the map
developer. For example, a customer of the map developer,
such as a navigation device developer or other end user
device developer, can perform compilation on a received
map database in a delivery format to produce one or more
compiled navigation databases.

As mentioned above, the map data service provider 108
map database 110 may be a master geographic database, but
in alternate embodiments, a client side map database may
represent a compiled navigation database that may be used
in or with end user devices (e.g., mobile device 104) to
provide navigation and/or map-related functions. For
example, the map database 110 may be used with the mobile
device 104 to provide an end user with navigation features.
In such a case, the map database 110 can be downloaded or
stored on the end user device which can access the map
database 110 through a wireless or wired connection, such as
via a processing server 102 and/or the network 112, for
example.

In one embodiment, as noted above, the end user device
or mobile device 104 can be embodied by the apparatus 20
of FIG. 1 and can include an in-vehicle navigation system,
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such as 1n a vehicle’s head unit, infotainment unit, or an
ADAS (advanced driver assistance system), a personal navi-
gation device (PND), a portable navigation device, a cellular
telephone, a smart phone, a personal digital assistant (PDA),
a watch, a camera, a computer, and/or other device that can
perform navigation-related functions, such as digital routing
and map display. An end user can use the mobile device 104
for navigation and map functions such as guidance and map
display, for example, and for determination of one or more
personalized routes or route segments based on one or more
calculated and recorded routes, according to some example
embodiments.

Example embodiments provided herein provide a new
mechanism for establishing a route along which multiple
points of interest fall. This enables a user to select a route
based on the number or preferences of points of interest
rather than having to select a single point of interest as a
singular destination.

According to an example embodiment, a user of a device,
such as a navigation system 1n a vehicle or a mobile device
104 may enter an origin or a {irst location. This first location
1s selected as the location proximate which points of interest
are desired. The user may then select a category for points
of interest. For example, the user may be looking for a
restaurant such that the point of interest category of “res-
taurant™ 1s selected. It the user 1s looking for a specific type
of restaurant or a specific price point, the user may enter this
information as a sub-category of the type of point of interest.

FIG. 3 illustrates an example embodiment of a user
interface depicting a map 200, which may be presented on
a display, such as a display of user interface 28 of apparatus
20. The 1llustrated embodiment includes the first location
202, which may be a present location of a user or another
location selected by a user. The illustrated embodiment
turther includes a selection area 204 that includes a selected
point of interest category 206, and presents a plurality of
sub-categories 208. The selected point of interest category
206 1s a “‘restaurant” while the sub-categories 208 1include a
plurality of types of cuisine. Optionally, a user may select
other properties of restaurants (or other points of interest) as
sub-categories exclusive of, or m addition to, the cuisine
type, such as price point, atmosphere (family friendly vs.
couples), etc.

When a selection 1s made with respect to a point of
interest category, and 11 desired, one or more sub-categories,
the points of interest proximate the first location 202 that are
within that category (and possibly sub-category) may be
established by the map data service provider 108, for
example. FIG. 4 illustrates a plurality of points of interest
that are presented proximate the first location 202 in
response to a selection of a point of interest category 206 of
“Restaurants”. While there may be no limait to the number of
pomnts ol 1terest displayed, the depicted embodiment
includes five points of interest meeting the category require-
ment 206 within the displayed portion of the map 200. Those
five points of interest are listed 1n list 210 and depicted on
the map by indicators 1 through 5. Example embodiments
may or may not include a list 210, and may or may not
include identifiers associating the points of interest on the
map with points of interest in the list 210. Embodiments may
include simple indicators without numbers or any indication
of the 1dentity of the point of interest, but only 1indicate that
a point of 1nterest meeting the category criteria 1s present at
the 1llustrated location.

According to some embodiments, a user may remove
points of interest from the list of points of interest. For
example, according to the embodiment of FIG. 4, the user
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may not be interested 1n a certain type of cuisine 1n the list
of restaurants 210, such that the user may remove the point
of interest from the list. This may be done by a selection of
the point of interest on the map 200 or on the list 210, and
performing an operation (e.g., swipe or menu selection) to

climinate that point of interest from the map 200 and/or list
210.

Once the points of 1nterest have been established, routes
to each of the points of interest may be generated, as
illustrated 1 FIG. 5. As shown, routes are generated from
the location 202 to each of the points of interest, one through
s1X. These routes may be generated according to shortest
distance, shortest time to destination, or any type of route
planning which may be mformed by user preferences that
the user has established with the navigation system or map
services provider. As shown, some segments of the routes
may be overlapping. For example, the routes to points of
interest two and three are very similar, but the route to point
of interest three continues further along the final road
segment. Siumilarly, the routes to points of mterest one, four,
and five include a common 1nitial segment. The route to
point of interest six shares no segments with any other
routes.

According to example embodiments, when all routes to
the points of interest have been generated, common seg-
ments of the routes that are shared by two or more routes are
identified. These common segments may be i1dentified or
labelled with the point of interest that can be reached by
traversing the common segment. Following identification of
shared segments, a weighting formula may be applied to the
routes and the common segments of routes. The weighting
formula may consider criteria such as the number of point of
interest routes that share a particular segment, the relevance
and characteristics of the corresponding points of interest
(detailed further below), the presence of particular attributes
on the segments (e.g., pedestrian area, panoramic route, etc.)
and so on. Portions of routes that are not shared between
more than one destination may be evaluated as leading to a
single point of interest.

The routes to the points of interest, their common seg-
ments, and the weighting formula applied thereto 1s used to
generate one or more consolidated routes, where each con-
solidated route 1s a route that includes at least two of the
points of interest along said route. The consolidated routes
may be calculated or generated by, for example, the pro-
cessing server 102 of the map data service provider 108, or
may be generated on the mobile device 104 using, for
example, processor 24. Once the consolidated routes are
generated, the result 1s provided for presentation on a map,
such as the map 200 of user interface 28.

A map presented on a user interface may be moved and
zoomed 1n order to focus or re-focus the presented portion
of the map on the area of the map in which the points of
interest are located. Icons for each point of mterest and an
icon for the start point may be added to the map. FIG. 6
illustrates an example embodiment of the display of avail-
able consolidated routes. As shown, two consolidated routes
were generated from the five separate point of interest
specific routes, while the route to point of interest six
remains independent as no other points of interest shared
any segment of the route to point of interest six. The two
consolidated routes each have two or more points of interest
along them. A first consolidated route begins at the first
location 202, and moves toward point of interest one. It then
goes on to point of interest 4, and continues to point of
interest five. A second consolidated route begins at the first
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location 202, and advances toward point of interest two, then
continues on to point of interest three.

The consolidated routes may be distinguished based on
characteristics of the consolidated routes. For example, the
more points of iterest that are accessible by a portion of a
route may be indicated by a line weight of the route portion,
an opacity of the route portion, or a color of the route
portion, for example. As shown 1n FIG. 6, the route portion
from the first location 202 to point of interest one may be of
a very heavy line weight, as three points of interest are
accessible via that portion of the route. After passing point
ol interest one, the route may be of a lighter weight as only
two additional points of interest are accessible via the route
portion between point of interest one and point of interest
four. The route portion between point of interest four and
point of interest five 1s lighter still since only one additional
point of interest 1s accessible via this route portion. Simi-
larly, the route portion from the first location to point of
interest two 1s of a relatively heavy weight as compared to
the route portion between point of interest two and point of
interest three, along which only one point of interest is
accessible. The line weights may vary based on the number
of points of interest accessible via a respective portion of the
route. The thickest line translating in this embodiment to
maximizing the probability of finding interesting or desir-
able points of interest without having to branch out through
different routes. As the route to point of interest six only
includes a single destination, the line weight for the route 1s
uniform and of a relatively light weight.

Embodiments described herein may provide a mechanism
for generating consolidated routes that uses a clustering
algorithm 1n addition to, or in place of the alforementioned
algorithm using overlapping route portions. Spatial cluster-
ing ol points of 1nterest using a spatial clustering algorithm
can be used to create consolidated routes to a plurality of
points of interest, creating an 1nitial, common route between
the first location and the points of interest. In a clustering
algorithm embodiment, points of interest may be grouped
together according to a clustering algorithm, using their
coordinates on the map as features. For each cluster, the
point of interest closest to the first location 1s found and used
as the “reference point of interest” for the cluster. Routes
from the first location to the reference point of interest may
then be established, and routes to each other point of interest
in the cluster may be established from the reference point of
interest 1n the cluster.

FIG. 7 illustrates an example embodiment of generating
consolidated routes using clustering of the points of interest.
Diagram A of FIG. 7 illustrates a plurality of points of
interest, represented by stars, where each point of interest
includes a separate point of interest specific route from the
source 300, with some routes overlapping with others.
Diagram B of FIG. 7 illustrates the result of a clustering
algorithm to group together clusters of points of interest,
cach cluster having a closest point of interest (302, 304, 306)
to the source 300. A consolidated route for each cluster 1s
generated having a {first route portion that 1s between the
source 300 and the respective closest point of interest 302,
304, or 306. The consolidated route continues from the
respective closes point of interest to one or more points of
interest 1n the cluster for the consolidated route.

The selection of points of interest 1s made according to the
input of a user and may include additional filtering, such as
open hours (e.g., 1f the point of interest 1s open when the
search 1s conducted), price point, rating (e.g., {rom a rating
agency or from crowd-sourced ratings), and other potential
criteria. The points of iterest may then be ranked according
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to predetermined functions that take into account a set of
features or properties associated with each point of interest.
The points of interest may also be influenced according to
sponsored points of interest, such as a new business for
which an owner i1s promoting the new business through
advertising. A sponsored point of interest may be more
prominently displayed or ranked. The result of this process
1s a list of points of interest, each having a score correspond-
ing to a level of iterest. The level of interest score for each
point of interest may be factored in to the generation of a
consolidated route. For example, a consolidated route
including points of interest with high level of interest scores
may be prioritized, and may sacrifice conciseness of the
route or directness of the route 1n favor of points of interest
with a high level of interest.

Once one or more consolidated routes have been gener-
ated to 1nclude a plurality of points of interest, a user may
select a consolidated route as the route they wish to take,
such that a navigation phase may be initiated in which route
guidance 1s provided to the user to follow the consolidated
route. In some example embodiments, a consolidated route
may not be proactively selected by a user such as by
selecting the route on a user interface, and the user may
simply begin to traverse the consolidated route. The con-
solidated route chosen may optionally be established with-
out a user input selection based on the path taken by the user
once the path becomes distinct from any other consolidated
routes. For example, once the consolidated routes have been
established, a user may simply proceed toward or along one
of the consolidated routes. As the user advances toward or
along their chosen route, their position and/or heading may
be determined, such as by GPS, accelerometer, signal
strength measurements, or the like, and their location or
heading may be correlated with one of the consolidated
routes to establish the selected route. Once the desired
consolidated route 1s established, the route guidance may
provide mformation and maneuvers using one or both of a
voice and graphical user interface. The route guidance along,
a consolidated route may go beyond conventional route
guidance to support a multiple destination scenario.

Once a consolidated route to multiple points of interest 1s
selected, a user iterface may provide for display a map
including the points of interest and the route to reach each
of the points of interest, which may include branches that
emanate from a primary route to one or more destinations on
a “branch” of the route, where the primary route 1s the route
by which the most points of interest may be reached.
Contrary to conventional route guidance, a user does not
need to select a single destination or single point of interest.
The user can decide which points of interest are desirable
and make decisions regarding a direction and route to take,
whether 1t 1s a branch or a primary route, to reach one or
more points of interest.

In response to a user proceeding along a consolidated
route, the location of the user 1s established (e.g., by a global
positioning system or the like), and the location 1s map-
matched to the consolidated route of the map. The route
guidance may then commence with voice and/or graphical
information to inform the user of upcoming maneuvers, such
as turns, required to remain on the route. Distinct from
conventional route guidance, with multiple points of interest
accessible through branches of the consolidated route, deci-
sion points are mncluded in the consolidated route where a
user must decide which portion of the consolidated route to
tollow. Decision points are locations along the consolidated
route where the route splits into at least two diflerent
branches leading to different points of interest or clusters of
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points of interest. The user may not need to provide any user
input to select a branch of the consolidated route, but instead
proceeds along the desired branch. The user’s location may
be used to establish which portion or branch of the consoli-
dated route the user has elected to traverse. Once the
decision of the user has been established, points of interest
along portions of the consolidated route that are not acces-
sible via the user’s current path may be discarded. For
example, 1 a user passes a branch to a certain point of
interest and continues along the primary route toward addi-
tional points of interest, that certain point of interest may be
discarded. Discarded points of interest and the branches of
the route to reach them may not be removed from the
presentation of the map, but may be made semi-transparent
to 1ndicate a lower level of significance.

FIG. 8 1illustrates an example embodiment where a user
has sought points of 1nterest of a certain type, and consoli-
dated routes 410, 420, and 430, are presented emanating
from the user’s location 400. The user may proceed along
one of the consolidated routes 410 as illustrated in FIG. 9,

whereupon the remaining routes 420 and 430 that were not
selected (erther actively or by virtue of the user’s direction
of travel) are discarded or rendered 1n a more transparent
presentation. The discarded routes may be depicted 1n a
variety of manners, such as “grayed-out” or otherwise
distinguished from the route chosen.

As a user proceeds along a consolidated route without
decision points, guidance may be provided 1n a conventional
route-guidance fashion. FIG. 10 1llustrates an enlarged ver-
sion of route 410 from FIG. 9, where the user 1s proceeding
along the route. The user interface may zoom 1n to the
chosen consolidated route upon selection of the route as
shown 1n FI1G. 10. As the user 1s proceeding along route 410,
cach of the points of interest are accessed by the same 1nitial
portion of the route. Thus, the route guidance may provide
an indication to the user to follow the portion of the route
that lacks decision points 1n a conventional manner. Those
route guidance 1nstructions may be voice commands,
graphical commands, and/or text commands as shown at
405.

As a user 1s approaching a decision point along a route,
the upcoming decision may be communicated to a user
through one or more of audible or visual indications. FIG. 11
illustrates such an example, where the user 400 has reached
a decision point, where the user can turn right and reach
“Pi1zza Mar1o” or continue straight and reach “Pizza Napol1.”
This information to help the user make the decision at the
decision point may be communicated through voice, text,
and/or other graphical illustrations.

Embodiments of the present invention may go beyond
navigation and route guidance and may provide additional
information to a user. For example, when a user 1s within the
vicinity ol a point of interest, an alert may indicate to the
user that they are approaching the point of interest and
advise the user of the maneuvers required to reach the point
of interest. The vicinity may be established based on a user’s
traveling speed to aflord the user suflicient time to make a
decision, and/or the vicinity may be established based on a
distance away from the point of interest. The degree of
additional information provided to a user may be user-
configurable according to user preferences to include more
or less information as desired. For example, as a user
approaches a point of interest, example embodiments may
provide an mdication of the point of interest, along with any
relevant information such as a “star rating” (e.g., user

reviews, proiessional reviews), a degree of how busy the
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point of interest 1s, or other information that may help a user
make a decision regarding the point of interest.

As a user approaches a point of interest, embodiments
may also provide an indication to a user of how many other
points of interest remain along the route. For example, the
user interface may provide an indication of the point of
interest that the user 1s approaching, and also note that there
are five additional points of interest further along the con-
solidated route 11 the user elects to bypass the current point
ol interest.

A user may deviate from a consolidated route, whereupon
they may be directed back to the consolidated route accord-
ing to a conventional “re-routing” route guidance mecha-
nism. However, according to some example embodiments
described herein, once a user travels a certain predefined
distance ofl of the consolidated route, 1t may be determined
that the user 1s no longer interested 1n that consolidated
route. Example embodiments may, upon discarding the prior
consolidated route, conduct a new search and generate new
consolidated routes from the current location of the user,
providing new opportunities and consolidated routes for the
user to reach points of interest, which may include some
points of interest from the prior consolidated route, or may
be an entirely new set of points of interest.

FIG. 12 1s a tlowchart illustrative of a method according
to example embodiments of the present invention. It will be
understood that each block of the flowcharts and combina-
tion of blocks in the flowcharts may be implemented by
various means, such as hardware, firmware, processor, Cir-
cuitry, and/or other communication devices associated with
execution of software including one or more computer
program 1nstructions. For example, one or more of the
procedures described above may be embodied by computer
program 1instructions. In this regard, the computer program
instructions which embody the procedures described above
may be stored by a memory device 26 of an apparatus
employing an embodiment of the present invention and
executed by a processor 24 of the apparatus 20. As will be
appreciated, any such computer program instructions may
be loaded onto a computer or other programmable apparatus
(for example, hardware) to produce a machine, such that the
resulting computer or other programmable apparatus 1mple-
ments the functions specified 1n the flowchart blocks. These
computer program instructions may also be stored mn a
computer-readable memory that may direct a computer or
other programmable apparatus to function 1n a particular
manner, such that the instructions stored in the computer-
readable memory produce an article of manufacture the
execution of which implements the function specified 1n the
flowchart blocks. The computer program instructions may
also be loaded onto a computer or other programmable
apparatus to cause a series of operations to be performed on
the computer or other programmable apparatus to produce a
computer-implemented process such that the instructions
which execute on the computer or other programmable
apparatus provide operations for implementing the functions
specified 1n the flowchart blocks.

Accordingly, blocks of the flowcharts support combina-
tions of means for performing the specified functions and
combinations of operations for performing the specified
functions for performing the specified functions. It will also
be understood that one or more blocks of the flowcharts, and
combinations of blocks in the flowcharts, can be imple-
mented by special purpose hardware-based computer sys-
tems which perform the specified functions, or combinations
of special purpose hardware and computer instructions.
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FIG. 12 illustrates a method for providing a user interface
for route guidance 1n a navigation system. As shown at 510,
an 1ndication of a location may be received. The location
may be the current location of a user, or the location may be
user selected for a potential future user location. A category
of points of interest may be received at 520. The category
may include a type of point of interest, such as restaurant,
museum, retail store, or the like. At 530, a plurality of points
of interest fitting the category or approximately fitting the
category may be established. From the indicated location, a
point of interest specific route may be generated to each of
the points of interest at 540. From among the plurality of
point of interest specific routes, portions of those routes that
are common to more than one route may be 1dentified at 550.
From these point of interest specific routes and common
portions, a plurality of consolidated routes may be generated
at 560, where the consolidated routes are routes emanating
from the 1ndicated location to encounter a plurality of the
points ol mterest. The consolidated routes may be provided
for presentation, such as on a navigation system user inter-
face, at 570.

In an example embodiment, an apparatus for performing
the method of FIG. 12 above may comprise a processor (e.g.,
the processor 24) configured to perform some or each of the
operations (510-570) described above. The processor may,
for example, be configured to perform the operations (510-
570) by performing hardware implemented logical func-
tions, executing stored instructions, or executing algorithms
for performing each of the operations. Alternatively, the
apparatus may comprise means for performing each of the
operations described above. In this regard, according to an
example embodiment, examples of means for performing
operations 310-570 may comprise, for example, the proces-
sor 24 and/or a device or circuit for executing instructions or
executing an algorithm for processing information as
described above.

Many modifications and other embodiments of the mnven-
tions set forth herein will come to mind to one skilled 1n the
art to which these inventions pertain having the benefit of the
teachings presented 1n the foregoing descriptions and the
associated drawings. Therefore, 1t 1s to be understood that
the inventions are not to be limited to the specific embodi-
ments disclosed and that modifications and other embodi-
ments are intended to be included within the scope of the
appended claims. Moreover, although the foregoing descrip-
tions and the associated drawings describe example embodi-
ments 1n the context of certain example combinations of
clements and/or functions, 1t should be appreciated that
different combinations of elements and/or functions may be
provided by alternative embodiments without departing
from the scope of the appended claims. In this regard, for
example, different combinations of elements and/or func-
tions than those explicitly described above are also contem-
plated as may be set forth in some of the appended claims.
Although specific terms are employed herein, they are used
in a generic and descriptive sense only and not for purposes
ol limitation.

That which 1s claimed:

1. A mapping system comprising:

a memory configured to store map data and point of
interest information associated with a plurality of
points of interest; and

processing circuitry configured to:
recerve an indication of a location;
receive an indication of a category of points of interest;
identify a plurality of points of interest associated with

the category;
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generate point of interest specific routes from the
location to each of the plurality of points of interest;
identily portions of the point of interest specific routes
that are common to more than one point of interest;

20

8. An apparatus comprising at least one processor and at
least one non-transitory memory including computer pro-
gram code mnstructions, the computer program code 1nstruc-
tions configured to, when executed, cause the apparatus to at

generate a plurality of consolidated routes, wherein > least:

multiple points of interest are located along at least
one of the plurality of consolidated routes; and

provide for presentation of the plurality of consolidated
routes, wherein each of the plurality of consolidated
routes 1s presented with a wvisual characteristic
indicative of the number of points of interest of the
plurality of points of interest that are located along
the respective consolidated route, and wherein the
visual characteristic of each of the plurality of con-
solidated routes changes as the respective consoli-
dated route passes each point of interest along the
respective consolidated route to reflect a percentage
of points of interest remaiming along the respective
consolidated route.

2. The system of claim 1, wherein the plurality of con-
solidated routes are distinguished by at least one of: line
weight of a line representing the respective consolidated
route; line opacity of a line representing the respective
consolidated route; line color of a line representing the
respective consolidated route; or numerical 1dentification of
the respective consolidated routes.

3. The system of claim 1, wherein each of the plurality of
consolidated routes are distinguished based, at least in part
on the number of points of interest of the plurality of points
of interest that are located along the respective consolidated
route, and a weight aflorded to the points of interest that are
located along the respective consolidated route.

4. The system of claim 3, wherein the weight afforded to
the points of 1nterest are generated according to at least one
of: relevance of the respective pomnt of interest to the
category of points of interest; popularity of the respective
point of interest; user-reviews of the respective point of
interest; or user preferences associated with properties of the
respective point of interest.

5. The system of claim 1, wherein the processing circuitry
configured to generate a plurality of consolidated routes
comprises processing circuitry configured to:

cluster points of interest according to a spatial clustering,

algorithm to form at least one cluster of at least two
points of interest; and

generate a consolidated route from the location to the at

least one cluster of at least two points of interest,
wherein the consolidated route comprises a first seg-
ment to a first of the at least two points of interest of the
at least one cluster, and a second segment between the
first of the at least two points of interest and a second
of the at least two points of interest.

6. The system of claim 1, wherein the processing circuitry
1s further configured to:

provide for navigation assistance from the location along

a first consolidated route of the plurality of consoli-
dated routes, wherein the navigation assistance com-
prises providing a user traveling along the first con-
solidated route with at least two options for reaching at
least two respective points of interest along the first
route.

7. The mapping system of claim 1, wherein the visual
characteristic of each of the plurality of consolidated routes
comprises a line weight, wherein the line weight 1s reduced
as the respective consolidated route passes each point of
interest along the respective consolidated route.
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receive an indication of a location;

recerve an indication of a category of points of interest;

identily a plurality of points of interest associated with the
category.

generate point of iterest specific routes from the location

to each of the plurality of points of interest;
identily portions of the point of interest specific routes
that are common to more than one point of interest;

generate a plurality of consolidated routes, wherein mul-
tiple points of interest are located along at least one of
the plurality of consolidated routes; and

provide for presentation of the plurality of consolidated

routes, wherein each of the plurality of consolidated
routes 1s presented with a visual characteristic indica-
tive of the number of points of interest of the plurality
of points of interest that are located along the respective
consolidated route, and wherein the visual characteris-
tic of each of the plurality of consolidated routes
changes as the respective consolidated route passes
cach point of interest along the respective consolidated
route to reflect a percentage of points ol interest
remaining along the respective consolidated route.

9. The apparatus of claim 8, wherein the plurality of
consolidated routes are distinguished by at least one of: line
weight of a line representing the respective consolidated
route; line opacity of a line representing the respective
consolidated route; line color of a line representing the
respective consolidated route; or numerical identification of
the respective consolidated routes.

10. The apparatus of claim 8, wherein each of the plurality
of consolidated routes are distinguished based, at least 1n
part on the number of points of interest of the plurality of
points of interest that are located along the respective
consolidated route, and a weight afforded to the points of
interest that are located along the respective consolidated
route.

11. The apparatus of claim 10, wherein the weight
allorded to the points of interest are generated according to
at least one of: relevance of the respective point of interest
to the category of points of interest; popularity of the
respective point of interest; user-reviews of the respective
point of interest; or user preferences associated with prop-
erties of the respective point of interest.

12. The apparatus of claim 8, wherein causing the appa-
ratus to generate a plurality of consolidated routes comprises
causing the apparatus to:

identily common segments of point of interest specific

routes that are shared by two or more point of interest
specific routes; and

generate a consolidated route including the common

segments of at least two point of interest specific routes.

13. The apparatus of claim 8, wherein causing the appa-
ratus to generate a plurality of consolidated routes comprises
causing the apparatus to:

cluster points of interest according to a spatial clustering

algorithm to form at least one cluster of at least two
points of interest; and

generate a consolidated route from the location to the at

least one cluster of at least two points of interest,
wherein the consolidated route comprises a first seg-
ment to a first of the at least two points of interest of the
at least one cluster, and a second segment between the
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first of the at least two points of interest and a second
of the at least two points of interest.

14. The apparatus of claim 8, wherein the apparatus is
turther caused to:

provide for navigation assistance from the location along

a first consolidated route of the plurality of routes,
wherein the navigation assistance comprises providing
a user traveling along the first consolidated route with
at least two options for reaching at least two respective
points of interest along the first route.

15. A computer program product comprising at least one
non-transitory computer-readable storage medium having
computer-executable program code instructions stored
therein, the computer-executable program code instructions
comprising program code instructions to:

recerve an indication of a location;

receive an indication of a category of points of interest;

identify a plurality of points of interest associated with the

category.

generate point of interest specific routes from the location

to each of the plurality of points of interest;
identily portions of the point of interest specific routes
that are common to more than one point of interest;

generate a plurality of consolidated routes, wherein mul-
tiple points of interest are located along at least one of
the plurality of consolidated routes; and

provide for presentation of the plurality of consolidated

routes, wherein each of the plurality of consolidated
routes 1s presented with a visual characteristic indica-
tive of the number of points of interest of the plurality
of points of interest that are located along the respective
consolidated route, and wherein the visual characteris-
tic of each of the plurality of consolidated routes
changes as the respective consolidated route passes
cach point of interest along the respective consolidated
route to retlect a percentage of points of interest
remaining along the respective consolidated route.

16. The computer program product of claim 15, wherein
the plurality of consolidated routes are distinguished by at
least one of: line weight of a line representing the respective
consolidated route; line opacity of a line representing the
respective consolidated route; line color of a line represent-
ing the respective consolidated route; or numerical 1denti-
fication of the respective consolidated routes.

17. The computer program product of claim 15, wherein
cach of the plurality of consolidated routes are distinguished
based, at least 1in part on the number of points of interest of
the plurality of points of interest that are located along the
respective consolidated route, and a weight afforded to the
points of interest that are located along the respective
consolidated route.

18. The computer program product of claim 17, wherein
the weight afforded to the points of interest are generated
according to at least one of: relevance of the respective point
ol 1nterest to the category of points of interest; popularity of
the respective point of interest; user-reviews of the respec-
tive point of interest; or user preferences associated with
properties of the respective point of interest.

19. The computer program product of claim 15, wherein
the program code instructions configured to generate a
plurality of consolidated routes comprise program code
instructions to:

identily common segments ol point of interest specific

routes that are shared by two or more point of interest
specific routes; and

generate a consolidated route including the common

segments of at least two point of interest specific routes.
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20. The computer program product of claim 15, wherein
the program code instructions to generate a plurality of
consolidated routes comprise program code instructions to:

cluster points of interest according to a spatial clustering

algorithm to form at least one cluster of at least two
points of interest; and

generate a consolidated route from the location to the at

least one cluster of at least two points ol interest,
wherein the consolidated route comprises a first seg-
ment to a first of the at least two points of interest of the
at least one cluster, and a second segment between the
first of the at least two points of 1nterest and a second
of the at least two points of interest.

21. The computer program product of claim 15, further
comprising program code instructions to:

provide for navigation assistance from the location along

a first consolidated route of the plurality of consoli-
dated routes, wherein the navigation assistance com-
prises providing a user traveling along the first con-
solidated route with at least two options for reaching at
least two respective points of interest along the first
consolidated route.

22. A method comprising:

recerving an indication of a location;

recetving an indication of a category of points of interest;

identitying a plurality of points of interest associated with

the category;

generating point of interest specific routes from the loca-

tion to each of the plurality of points of interest;
identifying portions of the point of interest specific routes
that are common to more than one point of interest;
generating a plurality of consolidated routes, wherein
multiple points of interest are located along at least one
of the plurality of consolidated routes; and

providing for presentation of the plurality of consolidated

routes, wherein each of the plurality of consolidated
routes 1s presented with a visual characteristic indica-
tive of the number of points of mterest of the plurality
of points of interest that are located along the respective
consolidated route, and wherein the visual characteris-
tic of each of the plurality of consolidated routes
changes as the respective consolidated route passes
cach point of interest along the respective consolidated
route to reflect a percentage of points of interest
remaining along the respective consolidated route.

23. The method of claim 22, wherein the plurality of
consolidated routes are distinguished by at least one of: line
weight of a line representing the respective consolidated
route; line opacity of a line representing the respective
consolidated route; line color of a line representing the
respective consolidated route; or numerical identification of
the respective consolidated routes.

24. The method of claim 22, wherein each of the plurality
ol consolidated routes are distinguished based, at least 1n
part on the number of points of interest of the plurality of
points of interest that are located along the respective
consolidated route, and a weight aflorded to the points of
interest that are located along the respective consolidated
route.

25. The method of claim 24, wherein the weight atforded
to the points of interest are generated according to at least
one of: relevance of the respective point of interest to the
category of points of interest; popularity of the respective
point of interest; user-reviews of the respective point of
interest; or user preferences associated with properties of the
respective point of interest.
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26. The method of claim 22, wherein generating a plu-
rality of consolidated routes comprises:
identifying common segments of point of interest specific
routes that are shared by two or more point of interest
specific routes; and
generating a consolidated route including the common
segments of at least two point of interest specific routes.
27. The method of claim 22, wherein generating a plu-
rality of consolidated routes comprises:
clustering points of interest according to a spatial clus-
tering algorithm to form at least one cluster of at least
two points of interest; and
generating a consolidated route from the location to the at
least one cluster of at least two points ol interest,
wherein the consolidated route comprises a first seg-
ment to a {irst of the at least two points of interest of the
at least one cluster, and a second segment between the
first of the at least two points of 1nterest and a second
of the at least two points of interest.
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